concentration of cases of chromoblastomycosis in Brazil. This is a rural area where individuals tend to have closer contact with vegetables and fruits in general and are, therefore, more exposed to the pathogen. Consequently, further information is required on the scope of this disease, its epidemiology and the clinical, mycological and histopathological characteristics of chromoblastomycosis in the state of Pará, a region in which the number of cases of this disease is considerably high.
Therefore, the general objective of the present study was to describe the epidemiological and mycological characteristics of the disease and its forms of clinical presentation in the state of Pará, Brazil.
MATERIAL AND METHODS
This epidemiological, observational, cross-sectional and descriptive study included 65 patients with chromoblastomycosis receiving care at the Dermatology Department, Tropical Medicine Center of the Federal University of Pará (UFPA) between January 2000 and July 2007. Diagnosis of these cases was made by clinical observation, direct mycological examination and histopathology of biopsies collected from scrapings of skin lesions.
Complete reviews were made of the patients' records in order to collect their clinical data such as the type of lesions, as well as any additional information on the patients such as age, gender, place of birth, type of employment, the location of the lesions on the patient's body and their size, the duration of the disease and any complications that developed.
Clinical diagnosis was based on the definitions described and proposed by Carrión in 1950 in which the lesions are divided into five different types (verrucous, nodular, plaque, cicatricial and tumoral) .
Collection of material for direct mycological examination
Scalpel blades were used for scraping the surface of the lesions, principally the more highly pigmented areas known as black dots. The material removed was spread onto a slide, clarified using 10% potassium hydroxide (KOH) and examined under a microscope at 40x magnification. Muriform bodies or septate dematiaceous hyphae were noted.
For culture, Sabouraud dextrose agar was used as the medium for the primary isolation of the fungi under incubation conditions for four weeks. Following growth of the dematiaceous fungi, colonies were placed in potato agar for filamentation of the agent.
Following culture, microculture was performed on slides. Small segments of colonies were seeded in
INTRODUCTION
Chromoblastomycosis (CBM) is a slowly progressing, chronic fungal infection that affects the skin and subcutaneous cell tissue. Classified as a deep mycosis, the infection occurs following traumatic inoculation into the skin of pigmented fungal propagules of various species belonging to the Dematiaceae family found in the soil and in decomposing vegetables. [1] [2] [3] [4] In recent decades, advances have occurred in medical mycology, principally motivated by the impact of opportunistic fungal infections. The increase in the incidence and prevalence of these infections stimulated studies to be carried out to obtain more information in the fields of immunology, therapeutics and, principally, epidemiology, with the objective of preventing these infections and diagnosing them at an early stage. Nevertheless, similar advances have not been seen in relation to endemic subcutaneous fungal infections such as chromoblastomycosis, lacaziosis and eumycetoma. 5 There are various obstacles to performing epidemiological studies on these diseases, principally the fact that they are less common compared to superficial and systemic infections. In addition, their coexistence with severe socioeconomic problems represents another barrier, since they predominantly affect populations in rural communities, often in tropical or subtropical regions of developing countries, for whom access to healthcare is difficult.
Of the infectious diseases affecting the rural Brazilian population, chromoblastomycosis is significant because of its associated morbidity. Progress of this disease is slow and the general health of the patient is usually preserved. However, in the great majority of cases the natural evolution of this infection results in deformity and functional incapacity of the affected limb. This makes chromoblastomycosis an extremely debilitating disease, with frequent episodes of secondary bacterial infections that lead to a significant reduction in the working capacity of affected patients, eventually resulting in their inability to work. This has a considerable negative effect on the lives of infected individuals and causes considerable losses to the workforce of the rural population.
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Ideally, diagnosis should be made at an early stage when the infection is still treatable by surgical removal of the entire lesion, which remains the best method of treating this disease. Pharmacological treatment is prolonged, complicated and expensive, and relapses are common. In addition, it is difficult to monitor patients over the extended periods of time necessary in order to reach the criteria required to establish a clinical and mycological cure. [1] [2] [3] [4] 6 The Amazon region is the area with the highest a 4.0 mm-thick block of potato agar and placed on the surface of a slide covered with a sterile coverslip. The typical structures of the etiological agent were then observed using a common microscope with 40x magnification.
RESULTS
In this study, the epidemiological findings reveal a predominance of males (93.8%), agricultural workers (89.2%), individuals living in rural areas of the state of Pará (70.8%) and individuals of 45 to 65 years of age (49.2% of cases) ( Table 1) .
Based on Carrión's classification, the majority of the lesions (55.4% of patients) had a verrucous appearance. The next most common clinical type of lesion consisted of plaques in 26.2% of patients, the nodular type in 7.7%, cicatricial in 6.2% and tumoral lesions in 4.6% (Figure 1 and Graph 1).
As shown in graph 2, the lesions were most commonly located on the lower limbs (in 81.5% of cases). In the majority of the cases investigated (61.5%), the disease had been present for a prolonged period, with a mean of 11 years.
Direct mycological examination was performed in 56 patients (86.2% of cases). Of these, 96.4% (n=54) tested positive. Due to operational problems, it was only possible to perform culture and microculture in vitro in 47 of the patients who had tested positive at direct microscopy (Figures 2 and 3) . The results of culture showed Fonsecaea pedrosoi to be the most prevalent etiological agent, affecting 42 patients (77.8% of cases). In the remaining cases, there were fungal contaminants. In none of these cases was Cladophialophora carrionii the agent.
DISCUSSION
In this study, the variables evaluated were important for obtaining further information on this disease and may serve as essential elements for a discussion on the role of epidemiology in this infection and on the use of the clinical classification of chromoblastomycosis proposed by Carrión in 1950. With respect to epidemiology, in general the findings of this study were similar to those reported in the literature. The infection was found principally in males, in agricultural workers and in individuals from rural areas of the state. These characteristics may be correlated with each other, since the fungus that causes this infection is present in the soil and in vegetables, and the fundamental triggering factor of chromoblastomycosis is the transportation of the saprophytic fungus to the host's skin by macro or micro traumatic inoculation.
With respect to the slightly older age group of the patients in the present study at the time of diagnosis, this may be due to a delay between the onset of the infection and the patient seeking medical attention, since this is a predominantly rural population for 12-15 Based on this classification, the majority of the lesions in the present study had a verrucous appearance, this type being present in more than half the cases (55.4%). This finding is in agreement with almost all the publications in the literature reviewed for the present study such as, for example, the studies by Matte et al. (1996) , Minotto et al., (2001) and Silva et al. (1992) . 3, 11 Very few studies, including that conducted in Mexico by Bonifaz and Carrasco-Gerard (2001) , have reported a predominance of nodular lesions.
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Direct microscopy was positive in the majority of cases and this is in agreement with the findings of Bonifaz and Carrasco-Gerard (2001) and Minotto et al. (2001) , highlighting the simplicity of diagnosing this disease, often without any need for methods of high complexity. Its characteristic muriform bodies are, in the majority of cases, easily scraped from the surface of the lesions and visualized using an optical microscope by trained, qualified professionals. This whom access to the secondary level of healthcare is difficult. In addition, few symptoms may be present in the initial stages of the disease and patients tend to try alternative natural therapies that are invariably ineffective. According to the literature, this is a chronic, slowly progressing disease that develops over a mean of 10 years. 3, 7, 8 Attempts to cure the disease without seeking specialist medical attention may result in the patient being relatively older at diagnosis. Furthermore, the lesions are more severe from a clinical point of view at the time of diagnosis due to the prolonged duration of the disease and because of the inappropriate use of contraindicated irritants that may indeed cause modifications in the lesions such as eczematization and infections, further hampering diagnosis of the disease. The predominance of lesions on the lower limbs is also explained by the fact that the majority of these patients live in rural areas, living and working without adequate protection. The lower limbs are the area of the body that would be most likely to be in contact with material contaminated by fungi. 1, 3, 7, 9, 10, 11 The polymorphism of chromoblastomycosis lesions has attracted the attention of various authors simple visualization of the structures of the etiological agent is related to the fact that this is an infection in which the fungal elements are eliminated through the skin (transepidermal elimination); hence they can be obtained by simply scraping the lesions.
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Transepidermal elimination in chromoblastomycosis was originally studied by Batres et al. (1978) when those authors were conducting a histopathological review of two cases of the disease and observed the presence of fungal structures in the stratum corneum (Figure 4) . 17 The phenomenon of transepidermal elimination was confirmed in the patients in the present study. This probably occurs because the epidermis plays an active role in eliminating fungi in some types of mycosis and the presence of a substance in the papillary dermis that is foreign to the organism is more easily removed by the epidermis without causing any major alterations or degeneration through a mechanism that remains to be fully clarified. This elimination of fungi through the epidermal layer also occurs with other mycoses such as lacaziosis and paracoccidioidomycosis. 18, 19 The most common agent present in the Pará region is believed to be Fonsecaea pedrosoi, as reported by Silva et al. in 1998 in a retrospective study conducted by those investigators of 325 cases that occurred over a 55-year period in the state of Pará. This species is also common in all the other regions of the country in which chromoblastomycosis has been investigated, since it is predominantly found in tropical and subtropical climates. 3, 5, 7, 10, 11 No cases of infection by Cladophialophora carrionii were found. Esterre and Andriantsimahvandy (1997) studied chromoblastomycosis in Madagascar and reported finding this species in the southern region of the country. This finding was also reported by Sanchez-Mirt et al. (1995) , who identified an endemic area for Cladophialophora carrionii in northeastern Venezuela. Both studies were conducted in arid regions that favor the growth of this species. Its predominance in arid regions of the world leads us to believe that this is why Cladophialophora carrionii is not characteristic of the Amazon region.
In the present study, patients with chronic lesions of more than 10 years' duration had more severe lesions, principally if they were of the verrucous type. In the majority of cases, cell immunity appears to be less competent when lesions are of the verrucous type. For this reason, they tend to be more severe, cover larger areas of the body and persist for longer periods of time due to the difficulty in treating the infection. In addition, repeated episodes of secondary bacterial infections represent a further complication.
This persistence and the capacity of the fungal cells to multiply in the dermis, as well as the greater exuberance of the inflammatory response in the case of verrucous lesions, is believed to be related to the inability of the organism to develop a more competent immune response.
It should be emphasized, however, that when no complications are present, chromoblastomycosis is a fungal infection that does not affect patients systemically, at least not extensively. Therefore, it is highly likely that their response to the stimulus of the invading agent is completely satisfactory; however, this is not what is seen. The actual reasons behind the inability of the organism to destroy the fungal structure in this infection remain to be clarified. expressions presented by the host, and much is still to be learned on the clinical and etiological epidemiology of these infections. The present study shows the extent to which chromoblastomycosis still affects the quality of life of local populations and that the infection continues to affect individuals, predominantly those working in agriculture, resulting in a chronic infection with no effective treatment. The importance of conducting further studies should be emphasized, since they may provide new information, not only on the epidemiology of the disease but also on its clinical forms and on the immunology of the condition. q
CONCLUSION

